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J-PARC Site in Sep. 2005

Tokai



Phase 1 and Phase 2

– Phase 1 + Phase 2 = 1,890 Oku Yen (= $1.89 billions if $1 = 100 Yen).
– Phase 1 = 1,527 Oku Yen (= $1.5 billions) for 7  years.

– JAEA: 860 Oku Yen (56%), KEK: 667 Oku Yen (44%).

JAEA Portion

KEK Portion



Toward J-PARC Center
Agreement between KEK and JAERI, Aug. 2005



DTL from KEK (June)

RFQ from KEK (July) RFQ Installation (July)

3 GeV Ceramics Tube (July)

Installation of Acc. Elements



Letters of Intent for
Nuclear and Particle Physics
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Strangeness Nuclear Physics
Hadron Physics
K decay
Neutrino
µ decay
Facility

27%

31% 4%

38%

Japan
Asia
North America
Europe

Subjects Nationality

30 LoI’s ~480 
authors

Called in 2002
Two Day-1 Exp. selected: L06 & L10



Hadron Experimental Hall

Strangeness Nuclear Physics
Hadron Physics

K Decay Experiments



Layout Option - K1.8+K1.1BR
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IF
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SKS

SPES-II

~107 K-/sec, K/π>1



L06: New Generation Spectroscopy of Hadron Many-Body Systems with 
Strageness S=-2 and -1 (K. Imai et al.)

L07: Hyperon-Proton Scattering Experiments at the 50-GeV PS (M. Ieiri 
et al.)

L08: High-Resolution Reaction Spectroscopy of S=-1 Hypernuclei (H. 
Noumi et al.)

L09: Neutron-rich Λ hypernuclei by the double-charge exchange 

reaction (T. Fukuda et al.)

L10: Study of Dense K Nuclear Systems (T. Nagae et al.)

L21: Precise Measurement of the Nonmesonic Weak Decay of A=4,5 Λ 

Hypernuclei (S. Ajimura et al.)

LOIs in 
Strangeness Nuclear Physics at J-PARC



New Hadron Many-Body Systems with Strangeness

γ spectroscopy

(K-,K+) spectroscopyNu ~ Nd ~ Ns

L06: New generation spectroscopy of hadron many-
body systems with strangeness S=-2 and -1



 ΞHypernuclei with (K-,K+)
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Ξ hypernuclei potential ?
Λ, Σ-, Ξ-, K- in Neutron Star Core ?

Chemical Potential:
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・Low-lying levels of Λ hypernucleus        

・2-body ΛN effective interaction

Success of 
Hypernuclearγspectroscopy



Hyperball-J   at J-PARC

     PWO       
counters

14 sets
    r.e.= 350%  

 effic. > 10% at 1 MeV  
        (x4 of Hyperball)
 Rate limit 
     ~2x107 particles /s  (x5)
 Yield:  x20 for single γ 
              x80 for γγ

 PWO       
counters



Expected transitions
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12C (π+,K+) 12ΛC  
SKS, ∆E~1.5 MeV(FWHM)

Simulation:  K1.1, 10g/cm2, 120 hours 

Angular corr.
-> spin assign

-> level scheme

γ-γ 12ΛC



total B.E. = 221 MeV
central density =  3.01 fm-3

Rrms= 0.69 fm

ppnK-K-

total B.E. = 118 MeV
central density =  1.50 fm-3

Rrms= 0.72 fm

total B.E. = 6.0 MeV
central density =  0.14 fm-3

Rrms= 1.59 fm

ppnK-  ppn  

Density [fm-3]
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E(K) = 110 MeV E(2K) = 213 MeV

L10: Study of Dense Kbar-Nuclear Systems 
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New type of 
Strange Hadron Systems

Cold and Dense

Normal
Nucleus

|<qq>ρ,T|

5ρ0
T

300 MeV

Temperature
Density

ρ

T. Hatsuda and T. Kunihiro, Phys. Rev. Lett. 55 (1985) 158.
W. Weise, Nucl. Phys. A443 (1993) 59c.



FINUDA: Invariant mass method

PRL 94 (2005) 212303



Strange tribayon S0(3115)

KEK E471
4He(K-stop, pX)



Hadron Physics Experiments
L15: Sea Quark at Large xBj

Proton beams (50 GeV) +hydrogen/deuterium target
+dimuon ( Drell-Yan process) spectrometer

dbar/ubar (flavor asymmetry) at large x 

L11: Vector Meson Modification in Nuclear Matter
Main goal  : collect 104 ~105 φ   ee for each target in 100 shifts 

   10-100 times as large as E325 

φ → e+e-ω → e+e-



              _
BR ∝ η2K Decay Experiments

T violation in K+→ π0µ+ν 
σ(PT ) < 10-4 

KL→πονν
L05

L19



Neutrino Beam Facility

θTargetHorns
Decay Pipe

Super-K.Narrow Off-axis beam

Statistics at SK
 (OAB 2.5 deg, 1 yr, 22.5 kt)
~ 2200 νµ tot 
~ 1600 νµ CC 
νe  ~0.4% at νµ peak

Quasi-Monochromatic Beam
Tuned at Oscillation maximum

~1GeV νµ beam
(×100 of K2K)



L12: T2K Experiment

Stat. 
only

--68%CL (Δln L=0.5)
--90%CL (Δln L=1.36)
--99%CL (Δln L=3.32)

(OA2.5°)

Physics Goals
νe appearance: sin22θ13 > 0.006 (90%CL)
νµ disappearance: δ(Δm23

2)~10-4eV2, δ(sin22θ23)~1%

Search for CPV(phase 2): δ>~20deg
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Super Muon Factory

g-2

Far Site Near Site

LFV, EDM

PRISM



Muon Physics at J-PARC

L17:Muon g-2: Precision measurement

0.7 ppm → 0.05 ppm

L22:Muon EDM: Suppressed process

<10-19 e•cm → <10-24 e•cm

L25:Muon LFV: Forbidden process

SUSY-GUT(R=10-15)

Unified Operator for g-2 and EDM

• Re[D] : g-2       Im[D] : EDM

g-2@J-PARC Goal

J-PARC Goal

PRISM/PRIME Goal



Fundamental Physics with 
Neutrons

g-2

LFV, EDM



Time Reversal of n transmission
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λ = Im(D)/Im(C) = 10-4 
→ n EDM of 10-26 ~10-27 cm       V.P.Gudkov

counting time: 56 s
  3×3×3 cm3 LaAlO3 
  at 20 m from J-PARC
  neutron source,
  φ = 4×106/s·cm2·eV

Monte Carlo for
  λ = Im(D’)/Im(C’) = 1
  pt = 0.5, Ho = 858 G
  Detector efficiency 100%
  pHe = 0.6
  Number of neutrons in
  0.5 to 1.0 eV = 109

1.5×107 s for a measurement of 
λ = 10-4 at J-PARC



High density UCN source
   RCNP  J-PARC  PSIa  Los 
   (Prototype)      Alamosa

   He-II in  He-II in  SD2  SD2

   20K D2O  20K D2 
Ep(MeV)   400    500   600   800
Ip  (µA)   4   60  2000  100
on/off (s)  150/450 150/450  8/800  0.4/10
(Ep×Ip)av (kW) 0.4     7.5  12  3.2
τ (s)    150      150  888b  2.6
Ec (neV)   100  190  250  250
ρ (UCN/cm3) 280    3×105  3×103  120 
( Ec =100neV  280     1×105  750  30    )
a ICANS-XVI, April 2005

b storage time of more than 800 s is reported.

n EDM of 10-26 ~10-27 cm
GA and GV with δ = 10-3 from n β decay 

n-nbar oscillation time of 3x109 sec.



Summary

J-PARC Center will be established in Feb., 2006

Slow-extraction beams @30 GeV: in Fall, 2008

Day-1 experiments in Strangeness Nuclear Physics

K Decay experiments, Hadron Physics, ...

Neutrino beam @40 GeV: in April, 2009

T2K Experiment

Proposal Call will be announced very soon:
     Deadline = End of March, 2006
     PAC consideration in Spring, 2006
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